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Synchronous and Induction Machines 
Dynamic Equations 


1- Why is the stator core of Alternator laminated? 
i= What are the losses in the ‘induction motor’ and briefly explain them? 


3- In a 3-phase synchronous motor 

(A) the speed of stator MMF is always more than that of rotor MMF. 
(B) the speed of stator MMF is always less than that of rotor MMF. 
(C) rotor and stator MMF are stationary with respect to each other. 


4- Why almost all large size Synchronous machines are constructed with rotating 
field system type? 


5- Why are Alternators rated in kVA and not in kW? 
6- Write down the equation for frequency of emf induced in an Alternator. 


Y 7- The shaft output of a three-phase 60- Hz induction motor is 80 KW. The friction 
and windage losses are 920 W, the stator core loss is 4300 W and the stator copper 
loss is 2690 W. The rotor current and rotor resistance referred to stator are 
respectively 110 A and 0.15 (. If the slip is 3.8%, what is the percent efficiency? 


A 8- The power input to a 500 V, 50 Hz, 6 pole 3 phase squirrel cage induction motor 
running at 975 rpm is 40 KW. The stator losses are 1 K'W and the friction and 
windage losses are 2 KW. Calculate 
(i) Slip (ii) Rotor copper loss 
(iii) Mechanical power developed (iv) The efficiency. 


S/- The power input to the rotor of a 3-phase, 50 Hz, 6 Pole induction motor is 80 kW. 
The rotor emf makes 100 complete alternations per minute. Find 


(i) the slip (ii) the motor speed and (iii) the mechanical power developed by the 
motor. 


v4 10- A balanced three-phase, 50 Hz voltage is applied to a3 phase, 4 pole, induction 
motor. When the motor is delivering rated output, the slip is found to be 0.05. The 
speed of the rotor m.m.f. relative to the rotor structure is: 
(A) 1500 r.p.m. (B) 1425 r.p.m. 
(C) 25 r.p.m. (D) 75 r.p.m. 


11- A three-phase, 500 MVA 20.8 kV four-pole star-connected synchronous machine has 
negligible stator resistance and a synchronous reactance of 0.8 Ohm per phase at rated 


terminal voltage. The machine is operated as a generator connected to a three-phase 20.8 
kV infinite bus. 


Note: 20.8 kV is the line voltage. 
a Give the per-phase equivalent circuit of the synchronous machine. 
b Calculate the phase voltage. 


c Sketch the phasor diagram when the machine is delivering rated MVA at a power factor 
of 0.8 lagging. 
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d Determine the excitation voltage and the power angle when the machine is delivering 
rated MVA at a power factor of 0.8 lagging. 


12- For the system of Fig.1 the magnetic force is opposed by the inertial force, damping 
force and the spring force. Write down the force balance equation where: 


c is the spring constant proportional to the displacement, b is the damping coefficient 
proportional to the velocity and m is the mass of the system. 


Fig.1: Mechanical system, Spring-Mass-Damper 


13- Derive the electrical and mechanical equations of motion of the mechanical system 
shown in Fig.2. 


oxy 


Fig.2: Electromechanical system 


